Laying hens have been selected over generations for maximal reproductive efficiency. As a result, the incidences of abnormal eggs and abnormal laying patterns are relatively low for these strains. While double ovulations, resulting in the production of double-yolked eggs, does occur on occasion in young birds just entering reproductive maturity, these double ovulations almost never result in 2 fully formed eggs, and are rare in hens that have reached peak reproductive productivity. However, there appears to be an increasing number of anecdotal accounts of backyard hens that lay more than 1 egg per day (hereafter called double oviposition). We hypothesized that double ovipositions in modern strains of laying hens are more common than previously thought. To test this, we observed a flock of Hy-Line W36 hens for 2 consecutive weeks, recording the time of oviposition for each hen on each day. We found that 13% of hens produced a double oviposition at least once during this 2-wk observation period, often producing a second egg within 2.5 h of the first. One hen produced double ovipositions on 3 d during this short period. We then monitored a second flock of hens for 6 wk, collecting eggs that were part of a double oviposition and, on one day, all eggs that were part of double ovipositions. Eggs that were part of double ovipositions showed no external shell abnormalities, and were similar in size, weight, and specific gravity to single ovipositions, suggesting that laying hens can, and do, produce 2 fully formed eggs within hours of one another. We suggest that this may represent selection for maximal reproductive performance in a modern strain of laying hens.
INTRODUCTION
Observations of abnormal eggs and abnormal laying patterns in chicken flocks have long intrigued scientists since at least the time of Aristotle (reviewed in Bartelmez, 1918) . It is not unusual for hens to produce eggs containing 2 yolks, particularly when hens are at the early stages of reproductive maturity (Curtis, 1914) . This likely occurs when 2 eggs ovulate simultaneously, after which both ovarian follicles are surrounded by the same albumen and finally the same shell membrane and shell. While much rarer, some hens have been observed to lay what are called "double eggs," which consist of a complete egg surrounded by, at the very least, an eggshell and, sometimes, a complete egg (Parker, 1906; Romanoff and Hutt, 1945) . We have observed this phenomenon in a modern flock of Hy-line W36 White Leghorn hens (Navara, personal observation). This likely results from a malfunction of the oviduct, or of both the oviduct and ovary (Parker, 1906 ovulated oocytes ultimately end up combined in some manner. It is generally much less common to observe the production of 2 separate, fully formed eggs (hereafter termed double ovipositions) in the same day.
Current understanding of the physiological mechanisms underlying egg production in birds hinges on seminal work that was conducted over 50 yr ago in strains of laying hens that differed substantially from birds that exist in the industry today. To date, it is still generally accepted that domestic hens lay eggs in rhythmic intervals that are slightly longer than 24 h, resulting in oviposition rates of approximately 1 egg per day (Romanoff and Romanoff, 1949; Johnson 2000 . It has been suggested that the avian reproductive system initially evolved to have a single oviduct that transports only 1 egg per day to reduce the potential for 2 eggs cracking together and destroying one another during flight (Walter, 1979) . Additionally, the production of 1 egg per day for an extended period of time likely generates the maximum calcium loss that a bird can sustain while also maintaining critical bone density (Whitehead, 2004) . Regardless, there are no known avian species that routinely lay more than 1 egg in a period of under 22 h. A study by Tůmová and colleagues in 2017 showed that there is substantial variation in the lag time, or the delay, between oviposition of successive eggs both among hen strains and among hen ages 1903 within a strain. While some strains have become so efficient that they can even produce successive eggs with negative lag times, none of the modern strains examined by Tůmová et al. (2017) laid more than 1 egg in a 24-h period. Similar results were found in a comparison of 3 hen strains in 1993 (Lillpers and Wilhemson, 1993) , and a comparison of 27 strains in 1986 (Yoo et al., 1986) .
Physiological mechanisms in both the ovary and oviduct dictate the time between which 2 successive eggs are laid (reviewed by Johnson 2000 and summarized below). The ovary contains a distinct hierarchy of preovulatory follicles that ovulate in the order of their sizes. In a normal hen, only 1 follicle is ready to ovulate on a given day, and a surge of luteinizing hormone (LH) stimulates the largest follicle to ovulate 4 to 6 h later. The ovulated oocyte then travels the length of the reproductive tract, gaining albumen in the magnum over a period of about 3 h, and gaining a shell in the shell gland over a period of 20 h. The length of the lag time may be largely dependent on the "open window," which is the time period during which the bird is capable of producing the necessary preovulatory peak of LH. For most laying hens, this period is about 4 to 11 h long (Cunningham et al., 1984; Johnson, 2000) . The length of this period as well as the timing of its onset in relation to the light cycle varies among poultry strains and species (Frapps, 1955; reviewed in Johnson, 2000) . When comparing strains of domestic chickens, brown strains tend to lay their eggs sooner after lights come on compared to white strains, and there is significant variation even among hen strains in the length of the sequence and the lengths of the lag times (Tůmová et al., 2017) . As the ovulations approach the end of the open period, the lag time takes the subsequent ovulation past the period when an LH peak can be produced, so the ovulation of that follicle is delayed until the reproductive system can be reset by exposure to darkness. Thus, when the lights go on again, the next LH peak is released at the start of the new open period, and a new sequence begins. As a result, laying hens generally produce 1 egg each day, and these eggs are produced later and later each day until a gap in the sequence, followed by the initiation of a new sequence (Frapps, 1955) .
Laying hens have been selected for maximal reproductive output, yet despite this selection, the production of more than 1 egg per day is rarely observed. There were only 2 previously published accounts of double ovipositions. In only one case did the hen do this repeatedly; this hen produced double ovipositions on 5 separate days (reviewed in Drew, 1907) . To our knowledge, there have been no similar published accounts of this phenomenon since 1907. A Google search yields numerous questions on message boards from backyard chicken breeders who claim to have observed hens laying more than 1 egg per day, but it is difficult to determine whether these poultry enthusiasts are truly monitoring which hen lays each egg. We hypothesized that double ovipositions are becoming more frequent in laying hens. To monitor for the presence of double ovipositions among birds in a common layer strain, we observed laying patterns in a flock of Hy-line W36 laying hens, documenting the timing of ovipositions on each day for 2 wk. Below we describe much more frequent occurrences of double ovipositions than has ever previously been reported; many hens produced 2 separate and fully formed eggs within a 24-h period, often within less than 6 h. These data suggest that double ovipositions are becoming more common among laying hens and that these hens now carry a physiological mechanism that allows them to produce 2 eggs in less than a day without the loss of or damage to either egg.
MATERIALS AND METHODS
All work described herein was approved by the UGA Institutional Animal Care and Use Committee (AUP# A2017 10-019-Y1-A0). We raised Hy-line W36 laying hens (n = 371) in floor pens according to Hy-line recommendations until 24 wk of age. We then transferred them to individual layer cages. Hens were fed ad libitum with a standard layer diet developed by nutritionists at the University of Georgia.
After transferring hens to individual cages, we monitored egg-laying patterns daily. As part of a related project, when egg production reached 90%, we began monitoring the time of day that each egg was laid. Hens were approximately 30 wk old at this time. This was done on 2 consecutive weeks for 5 consecutive days of each week. We determined the precise time that the egg was laid using thermal imaging. We first developed an equation that would allow us to estimate the time of oviposition for an egg. To do this, we used a thermal camera (Flir One Pro, Flir R Systems, Wilsonville, OR) to measure temperature at the egg center for 8 eggs after visually observing oviposition, and then continued measurements at 15-min intervals for 4 h. Eggs generally emerged with a temperature close to hen body temperature (40
• C on average), lost heat quickly for the first hour after oviposition, and then temperature reductions slowed over the next 2 h following oviposition (Figure 1 ). Using this curve, we developed the equation that would allow us to estimate the time of oviposition for an egg given the temperature of the egg's center and the time at which the temperature was taken (see Figure 1 for this equation). For the current experiment, this equation was not corrected for ambient temperature because ambient temperature was kept relatively constant, and egg temperatures were all measured within the morning when temperatures were relatively similar.
While monitoring oviposition patterns, we noticed that many hens were laying more than 1 egg per day (see results below). Thus, for the second half of the study, when hens were approximately 50 wk old and our corresponding study was completed, we monitored the laying patterns again for the remaining hens (n = 195) for 3 wk. The rate of double ovipositions had Also included on the graph is the equation for the curve, which was used to calculate the time after oviposition using a given measured egg temperature.
decreased significantly by this time, but we were able to collect eggs from 6 double ovipositions and 1 triple oviposition produced by 7 separate hens during this time period. For each of these eggs, we assessed the presence or absence of eggshell abnormalities such as brittle shells, misshapen eggs, and calcium deposits and measured egg weights using a digital scale.
Finally, we tested whether the high frequency of double ovipositions was unique to the flock we tested by examining whether double ovipositions occurred in a second flock of Hy-Line W36 laying hens, reared and maintained using the same protocols described above for the first flock. In this second flock, when hens were approximately 30 wk old, we monitored egg-laying once per day for a 6-wk period. As before, if 2 eggs were present on a given day, and there was no missing egg from the day before, the event was considered a double oviposition. We collected eggs from 20 of these double ovipositions as well as 40 eggs that were part of single ovipositions to test for additional measures of egg size and quality: egg length and width were measured with digital calipers, egg mass was measured on a digital scale, and specific gravity, a measure of egg shell thickness, was measured by determining the mass of water displaced by the egg (volume) and dividing the mass by the volume. The eggs were also assessed for the presence of calcium deposits and shape abnormalities using a scale of 1 to 3 for each. For calcium deposits, a score of 1 represented the presence of few calcium deposits in one area of the egg, a score of 2 indicated the presence of more than 10 calcium deposits scattered throughout the egg, and a score of 3 represented more than 20 calcium deposits throughout the eggshell. For shape, a score of 1 indicated a very minor shape abnormality, a score of 2 indicated a moderate shape abnormality, and a score of 3 indicated a major shape abnormality. The same researcher made all shape and calcium deposit assessments for consistency. Finally, the eggs were cracked and the yolk and albumen were separated and weighed using a digital scale.
Statistical Analyses
Egg weight for flock 1 and all egg quality and size measurements for flock 2 were compared between eggs that were part of double or triple ovipositions and eggs that were single ovipositions using generalized linear mixed model (GLMM) with hen ID included as a random effect. For eggs collected from flock 1, we also compared the average weights of the eggs that were part of double ovipositions for each hen with the weight of single ovipositions by the same hens on different dates using a 1-tailed, paired t-test. This allowed us to determine whether hens changed the sizes of their eggs on days when they laid 2 or more rather than 1. All statistical tests were conducted using JMP statistical software (SAS, Cary, NC).
RESULTS

Flock 1 Laying Patterns and Egg Characteristics
During the 2-wk monitoring period for flock 1, 23 hens out of our total of 371 showed the ability to lay 2 eggs in a 24-h period, with a total of 26 double oviposition events documented over all hens for this 2-wk monitoring period. In one extreme instance, 1 hen laid 3 eggs in a 24-h period. The number of hens with the ability to lay 2 fully formed eggs in a 24-h period is likely even higher because, since we stopped egg collections at noon each day, we excluded hens that laid 2 eggs in 1 d following a skip day, in case the egg from the previous day was oviposited in the afternoon and thus represented a mistaken double oviposition. If those hens are included, 34 hens showed the ability to lay 2 eggs in less than 24 h. Two hens exhibited this laying pattern more than once during the 2-wk monitoring period. One hen displayed double oviposition twice in this period, and another 4 times.
When taking a closer look at the times at which these eggs were laid, in 12 cases, the first egg was present when we arrived and the second egg was laid later the same morning as we were monitoring oviposition. In those cases, we could not determine the time between the 2 ovipositions because it was possible that the hens had laid one of the eggs the previous afternoon, meaning that the double oviposition had occurred on the previous day. However in 14 cases, we were able to determine the time between the ovipositions because we observed the ovipositions of both eggs within the same morning (Table 1) . For all of these, the eggs were laid within 2.5 h of one another; the minimum time between 2 ovipositions was 4 min, the maximum was 146 min, and the average was 82 min. During the course of our monitoring, we saw no instances where eggs were misshapen or brittle, including the eggs that were part of a double oviposition event. There were fewer than 5 eggs population wide that had calcium deposits on the shell; none of these were part of double oviposition events. Overall, we saw zero signs of eggshell abnormalities in eggs that were part of double oviposition events. Weights of eggs that were part of double ovipositions were not different from egg weights of 160 single oviposition eggs collected on a randomly selected day (double ovipositions = 63.6 g, single ovipositions = 65.1 g, F = 1.23, P = 0.29). Egg weights from the 160 single ovipositions ranged from 53 to 74 g, and the average weights of eggs that were part of double ovipositions all fell within this range, with 5/7 of the hens laying 2 eggs that averaged more than 60 g. Even in the case where a hen laid 3 eggs in 1 d, all 3 eggs were heavier than 67 g. When considering the set of 7 females that laid more than 1 egg in a 24-h period, the weights of eggs that they produced as part of double ovipositions were similar to those they produced as single ovipositions (double ovipositions = 63.6 g, single ovipositions = 64.3 g, t = 1.63, P = 0.16). Thus, females did not decrease the weights of the eggs they laid when producing more than 1 egg in a day.
Flock 2 Laying Patterns and Egg Characteristics
During the 6-wk monitoring of flock 2, 24 hens out of the total 379 hens showed the ability to produce double ovipositions with a total of 36 double oviposition events during the 6-wk monitoring period. A total of 6 hens produced double ovipositions multiple times during this observation period, with 1 hen producing 5 double ovipositions. Two hens produced triple ovipositions.
Once again, none of the eggs that were part of double ovipositions showed signs of external abnormalities. Only 3 eggs population wide had any calcium deposits. All were a score of 1, and all 3 were single ovipositions. None of the eggs had any shape abnormalities. Eggs from double ovipositions were similar in length, width, mass, and specific gravity compared to those that were single ovipositions, and yolk and albumen weights were also similar between single and double ovipositions (Table 2) .
DISCUSSION
We documented more than 60 instances where laying hens produced 2 separate and fully formed eggs within a 24-h period; many of these double ovipositions occurred within fewer than 2.5 h. While isolated instances of double ovipositions have been published more than a century ago (reviewed in Drew 1907), the ability for hens to lay 2 fully formed eggs so temporally close to one another has generally been considered extremely rare, if not physiologically impossible. The size, shape, and function of the reproductive tract appear to be perfectly formed for the production of no more than 1 egg per day. Our work suggests that the Hy-Line W36 strain of laying hens has developed a new physiological mechanism making double ovipositions not only possible, but much more common than has been previously reported. In the one previous study in which double ovipositions were found and hens were known to be accurately monitored, only 1 hen was responsible for the double ovipositions. In our study, many hens were able to produce more than 1 egg within a 24-h period, indicating that Characteristics that were assessed included egg weight, egg size (length and width), specific gravity (a measure of shell thickness), yolk weight, and albumen weight. None of these characteristics differed significantly between eggs that were part of single and double ovipositions.
the potential for this behavior is widespread within the flock. Further, double ovipositions were observed in 2 flocks of Hy-line W36 hens, indicating the potential for genetic selection of this trait within this strain of hens. The highest rate of double ovipositions occurred in the first flock when the hens were at the peak of their reproductive performance, around 30 wk of age. This rate had significantly declined by the time hens were 50 wk old. Drew (1907) showed a similar finding, where the hen that he observed produced her double ovipositions during the time of peak lay. The second flock was also monitored at 30 wk of age, but showed a lower rate of double ovipositions than the first flock at the same age. More work is needed to determine whether the prevalence of double ovipositions is remaining constant among flocks of this strain or whether the prevalence will continue to decrease with successive generations.
Two questions now remain: (1) What is physiologically different about these hens that allows double ovipositions to occur so close together, and (2) what caused the double ovipositions to occur? For 2 ovipositions to happen in close succession, 1 of 3 scenarios must exist. In the first, the hen exhibits normal ovarian function but abnormal functioning of the shell gland. In this case, the timing of the LH peaks is normal, which results in ovulation on 2 consecutive days, at a normal 24+ hours from one another, but 1 egg would then need to be retained in the uterus well after its expected time of oviposition. This would allow the subsequent egg to develop fully, and both would be laid within the same time frame (Figure 2A ). Egg retentions are common in response to stressful conditions, for example in response to relocation to new cages/social groups (Reynard and Savory, 1999) . Our hens were not relocated during the study and to our knowledge, the double ovipositions we documented did not occur after any particular stressful events, though they were maintained in individual cages and fed daily, which could be considered stressful. In addition, in this scenario, we would see a laying gap on the day before the appearance of the double oviposition. For the first flock, we did see 11 hens in the short time frame we were monitoring produce double ovipositions on the day following an apparent pause day, and at least 10 hens produced double ovipositions following pause days in the second flock as well. Thus, in these cases, this first scenario is a possibility; however, the remaining 47 hens (the total of both flocks combined) produced an egg on the day prior to the double oviposition, indicating that neither of the 2 eggs that were part of the double oviposition were retained from the day before. This indicates that, in the 47 hens that did not have a pause day prior to the double oviposition, more than 1 ovarian follicle was ovulated and developed within a close time frame.
In the second potential scenario, there would need to be abnormalities in both ovarian function and shell gland function, such that 2 ovarian follicles are ovulated within close succession and those 2 follicles somehow reside in the shell gland together for nearly 20 h without influencing the integrity of one another ( Figure 2B ). The ovulation of 2 follicles simultaneously is not common, but is also not considered an extreme rarity (reviewed in Robinson et al., 2003) . A double ovulation can cause an internal ovulation, where at least one of the follicles is not picked up by the infundibulum and instead is reabsorbed within the abdominal cavity (Wood-Gush and Gilbert, 1970) . Alternatively, it can result in a double-yolked egg, where both follicles are wrapped together in albumen, a shell membrane, and an egg shell (Curtis, 1914; Conrad and Warren, 1940) . Double-yolked eggs are relatively common among young birds in a flock during the time that their reproductive systems are first maturing and their reproductive hormones are balancing. There also appears to be a genetic component, as some strains are much more likely to frequently produce doubleyolked eggs than others (Christmas and Harms, 1982) . In addition, both internal ovulations and double-yolked eggs are substantially more common in broiler breeder strains, which often maintain 2 sets of preovulatory follicular hierarchies simultaneously and experience abnormal laying patterns. This is particularly evident when broiler breeder hens are not feed restricted (Jaap and Muir, 1968; Yu et al., 1992) . However, laying hen strains are generally bred for their reproductive efficiency, and once they reach full reproductive maturity, aberrations in the normal laying pattern are rare, though the rates of each type of egg abnormality (double-yolked eggs, soft shells, shell-less eggs, wind eggs, etc.) differ substantially by strain, with rates of double-yolked eggs ranging from 0 to 2.5% (Wolc et al., 2012) . The incidence of double-yolked eggs was found to be higher for strains of laying hens with higher production (Machal et al., 2004) . In this case, rates of double-yolked eggs still did not exceed 3% for any of the strains measured, but the number of eggs laid was positively correlated with the number of double-yolked eggs. Finally, the season during which the hens were placed in the house can influence the rate of doubleyolked eggs. In a study of 12 strains of laying hens, more double-yolked eggs were produced by hens placed in the house during the Spring and Summer compared to Three potential physiological mechanisms that would allow for the production of 2 fully formed eggs within 6 h of one another. In (A) scenario 1, both eggs ovulate at normal intervals (approximately 24 h between them) but the first egg is retained in the uterus for approximately 24 h beyond when it is supposed to oviposit, resulting in both eggs being oviposited within the same time frame. In (B), ovarian malfunction leads to ovulation of 2 eggs simultaneously. These 2 eggs pass down the reproductive tract and gain a shell in close proximity, but do not touch or affect the development of one another. In (C) egg #1 ovulates and develops normally while egg #2 passes through the reproductive tract and gains a shell within hours allowing it to "catch up" to egg #1. Based on our data and known physiological limitations, scenario 2 appears to be the most likely.
those placed in Fall and Winter (Christmas and Harms, 1982) . Overall, this suggests that the rate of double ovulations can vary widely, yet none of these studies mentions the occurrence of double ovipositions in a flock. In the group of birds that we reared, the instance of double ovulations is clearly relatively common; however, perhaps these abnormal ovulation patterns have gone unnoticed for this strain because the eggs that result are normally formed and useable, while in other strains, they instead result in more noticeable doubleyolked eggs.
How, then, do these 2 sequential follicles travel through the reproductive tract and gain their respective components without impacting one another? In previous instances where 2 eggs were found in the shell gland, at least one of the eggs shows compression on one side (van Middelkoop, 1971; Stephenson and Krause, 1988) . In our study, we noticed no abnormalities in the egg components or shells of the eggs that were part of double ovipositions, so there must have been enough room in the uterus for both eggs to gain shells without contacting one another. In a previous study in which the length of each portion of the oviduct was measured in White Leghorns, the uterus measured approximately 103 mm in length (Warren and Scott, 1935) . We were unable to find published measurements of uterus lengths in more modern strains of laying hens; however, if the lengths remained similar or became larger with selection for reproductive efficiency, the fact that eggs spend most of the time in the shell gland until the last hour or 2 prior to oviposition in a horizontal orientation (Bradfield, 1951) , along with the approximate 45 mm average width of eggs produced by our flock, makes it possible for 2 eggs to reside in the shell gland during shell deposition with around 13 mm of space between them. What would keep the eggs separated in this scenario, however, remains unknown.
In the third scenario, there would be abnormal function of the ovary resulting in the ovulation of 1 follicle followed by the ovulation of a second follicle earlier than would be expected based on a normal sequence ( Figure 2C ). In addition, there would need to be an abnormality in the shell gland allowing for very rapid shell deposition. In a study of 44 hens, Nys (1986) showed that there is variation in the time at which shell deposition begins (between 9.5 and 11 h after the previous oviposition), which leads to variation in total time of shell formation. Further, the intervals between ovipositions and how long the shell took to form in the shell gland were positively correlated. In a very early study documenting the timing of shell formation, Bradfield (1951) showed that mineral deposition follows an S-shape curve, with a relatively slow start followed by a rapid accelerated 5 to 6 h after the start of shell formation. If this accelerated time period was compressed, a hen may be able to shell 1 egg at a normal rate, lay that egg, and then shell the egg that closely follows in the short time between the 2 ovipositions. Given that some of our eggs were laid within minutes of one another and that the time required for shelling has been estimated at over 20 h in multiple studies (e.g., Warren and Scott, 1935; Bradfield, 1951) , the possibility that hens could accelerate this process so dramatically seems very unlikely. However, studies examining the timing of ovulation and oviposition on more modern strains of laying hens have not been done, and are clearly warranted.
In this study, we were unable to document what was happening physiologically during the process of a double oviposition because, for both flocks, other ongoing studies prevented us from palpating hens during the height of their reproductive performance, when most of these double ovipositions occurred. When we monitored the 195 remaining hens from flock 1 after the completion of the other study, they were 50 wk old and we continued to see sporadic double ovipositions within the flock, but rarely did 1 hen do it twice over the 1-mo monitoring period, and the rate of these double ovipositions was much less frequent within the flock as a whole. Thus, catching a double oviposition in the reproductive tract would have required palpating 195 hens per day, every day for a month. We necropsied 5 birds that had produced double ovipositions at previous dates, including one that had a double oviposition on the day immediately prior to necropsy, and observed a single ovary and oviduct, and seemingly normal single follicular hierarchies in the reproductive tracts of those hens. The shell glands of 3 of these hens appeared to be particularly thick and muscular compared to shell glands that we have observed in previous flocks of birds (Figure 3) . Perhaps a thicker wall has more surface area that allows the shell glands to expand further, and thus accommodate more than 1 egg at a time. If this were true for all double ovipositors, however, we would have expected to see it in all hens that had produced a double oviposition, and we instead found normal shell glands in 2 of the hens we necropsied that had previously produced double ovipositions.
In future studies, it would be helpful to conduct similar studies when hens are at their peak reproductive condition, identify particular hens for which double ovipositions are frequent, and examine both levels of LH, estrogen, and progesterone near the time of ovulation as well as palpate for the presence of more than 1 egg in the shell gland on a routine basis. We do not believe that the frequency of double ovipositions that we observed in our flock is limited only to this select flock of birds because in previous flocks of the same strain (Hy-Line W36 hens), we have anecdotally observed double ovipositions (E. Wrobel personal communication University of Georgia, Athens, GA, USA). Thus, more detailed physiological studies should be conducted on future flocks of hens belonging to this strain to pinpoint the physiological mechanism responsible for these double ovipositions, and whether there has been inadvertent genetic selection allowing for the production of 2 separate and perfectly formed eggs within a single day. This can be compared to the shell gland that had a normal appearance (C and D) which was also found in a hen that had produced a double oviposition, though this hen had done so many months before being euthanized for necropsy. A total of 3 hens that had produced double ovipositions had thick muscular shell glands comparable to the photos in A and B, while 2 hens had normal shell glands similar to the photos seen in C and D.
Regardless of the physiological mechanism responsible, we have documented the repeated occurrence of an egg-laying pattern that has been, to date, extremely rare, and these double ovipositions occurred in 2 flocks of hens. This could reflect artificial selection among layer flocks for the highest reproductive performance. Indeed, previous work has already shown that White Leghorn hens have shown evidence for increase selection for double-yolk eggs (Abplanalp et al., 1977) . Perhaps in the strain we monitored, there has been additional selection allowing the 2 yolks to progress into fully formed eggs. Continued selection for hens with the ability to repeatedly lay more than 1 egg per day could result in higher profits for the layer industry; however, it remains important to monitor the health and longevity of the hens that oviposit more than once per day to ensure that there are no adverse health effects, such as calcium depletion and associated osteoporosis or faster age-related declines in productivity, associated with repeated double ovipositions, to determine whether further selection for this trait would be beneficial to the industry.
